Introduction {#Sec1}
============

Persons who use heroin and other opioids are at greater risk for premature deaths, with suicide representing a substantial and important contributor to the overall excess mortality seen in opioid users^[@CR1]--[@CR3]^. For example, in Taiwan, the all-cause mortality and suicide death rates are over seven and 15 times higher in individuals who use heroin (IUH) than those in the general population, respectively^[@CR4],[@CR5]^. It has been estimated that approximately 3--35% deaths among IUH could be ascribed to suicide^[@CR6]^. Considering the "hidden" suicides among deaths of IUH certified as opioid overdose and accidents^[@CR4],[@CR7]--[@CR9]^, the percentage of deaths by suicide among IUH would be higher than the above estimates.

IUH are also at elevated risk for other suicidal behaviors, including ideation, plan, and attempt^[@CR10],[@CR11]^. Among all known risk factors for suicide, including these non-fatal suicidal behaviors, a prior attempted suicide is one of the most robust predictor of completed suicide^[@CR12]--[@CR15]^. Evidence also shows that some suicide-preventive measures aimed at individuals who previously attempted suicide are effective to reduce suicides^[@CR16],[@CR17]^. Therefore, a better understanding on the clinical epidemiology of suicide attempt may help the early identification of IUH at elevated risk for suicide and would facilitate the development of preventive measures for suicide in this high-risk population.

Given the large number of persons with opioid dependence and serious consequences associated with opioid dependence, opioid dependence remains the largest contributor to the current global burden of disease caused by illicit drug use^[@CR18],[@CR19]^. In Western countries, the epidemiology of suicide attempt in individuals with opioid dependence has been extensively studied^[@CR10],[@CR20]--[@CR25]^. These studies reported a wide range of lifetime prevalence of attempted suicide in patients with opioid dependence (8.0--48.0%) and a variety of risk factors associated with suicide attempt, including female gender, unemployment, depression, post-traumatic stress disorder, personality disorder, a high degree of aggression/impulsivity, childhood trauma, alcoholism, and addiction severity.

In China, although the most prevalent type of drug used has turned from opioids to synthetic drugs in recent years, the number of individuals who use opioids is still quite large. For example, in 2016, there were a total of approximately one million IUH, accounting for 38.1% of the total population of illicit drug users in China^[@CR26]^. To reduce harms caused by opioid use disorders, China initiated its methadone maintenance treatment (MMT) program in 2004, and, until now, it has had the world's largest MMT network^[@CR27],[@CR28]^. According to the official data, by 2016, a total of 162000 IUH were receiving treatment in 789 community-based MMT clinics distributed in all provinces of China^[@CR29]^. Although MMT is effective in reducing withdrawal symptoms and social harms resulting from heroin use and improving quality of life of individuals with heroin dependence (IHD)^[@CR30]^, empirical studies still reported high prevalence rates of psychosocial and physical problems in Chinese IHD receiving MMT such as depression, loneliness, and pain^[@CR27],[@CR31],[@CR32]^.

In mainland China, studies on the epidemiology of attempted suicide in IHD are limited. To the best of our knowledge, only five studies, all published in Chinese language journals, have examined the prevalence of suicide attempt in Chinese IHD: two were conducted in compulsory detoxification centers and three conducted in MMT clinics^[@CR33]--[@CR37]^. Nevertheless, lifetime prevalence estimates reported by them varied considerably, ranging from 0.66% to 30.7%, a 47-fold difference. Moreover, because of the small numbers of suicide attempters identified in these studies (median: 17, range: 3--39), they only speculated possible reasons for attempted suicide such as stigma associated with being an "addict", depressive emotion, poor relationship with family members, hopelessness, and inadequate social support. Therefore, findings on the epidemiology of suicide attempt in Chinese IHD, particularly correlates, are very preliminary.

Given the wide variations in the prevalence of suicide attempt and the lack of empirical evidence on the correlates of suicide attempt among IHD in China, this study was set out to determine the prevalence and correlates of suicide attempt among Chinese IHD in MMT settings.

Materials and Methods {#Sec2}
=====================

Subjects {#Sec3}
--------

The current study was a secondary data analysis based on data from a cross-sectional study, which examined quality of life, mental health problems, non-suicidal self-injury, and non-fatal suicidal behaviors of Chinese patients receiving MMT in Wuhan, Hubei province, China, between June 2009 and July 2010^[@CR27],[@CR28]^. Wuhan is the most populous metropolitan area in Central China with a population of almost 11 million persons. Three city-owned MMT clinics were chosen as our study sites because of their large numbers of outpatient visits in this city (approximately 100--300 visits per clinic per day). Patients who were 20 years and older, met DSM-IV diagnostic criteria for lifetime heroin dependence, were taking liquid methadone at these clinics at the time of the survey, and agreed to participate, were consecutively recruited. We excluded patients with current alcohol dependence, brain organic mental disorders, and psychotic symptoms, as well as those who were too physically ill to complete the questionnaire or interview. Data on DSM-IV diagnoses of current alcohol dependence and brain organic mental disorders, psychotic symptoms, and physical conditions were obtained by a careful manual review of patients' paper medical records. During the review process, a checklist was used to collect these data and the above inclusion and exclusion rules were strictly applied (Supplementary Table [S1](#MOESM1){ref-type="media"}).

Assessments {#Sec4}
-----------

A self-administered questionnaire specifically designed for this study was used to collect data on patients' demographics, clinical characteristics, and psychosocial factors.

Demographic variables included age, gender, education, marital status, employment status, and self-rated economic status (good, fair, and poor).

Clinical data were main route of past heroin administration, length of past heroin use, duration of MMT, dose of methadone, and pain. The five-point Verbal Rating Scale was used to evaluate pain intensity. The scale only has a single question: "Overall, how intense is your pain now?", which is answered on a five-point scale: 1 = none, 2 = mild, 3 = moderate, 4 = severe, 5 = very severe. This measure of pain is widely used in prior studies and subjects who rate their pain as "moderate", "severe", or "very severe" are categorized as having clinically significant pain^[@CR27],[@CR38],[@CR39]^.

Psychosocial factors included depressive and anxiety symptoms and loneliness. Depressive and anxiety symptoms were assessed with the validated Chinese version of Zung's Self-rating Depression Scale (SDS) and Zung's Self-rating Anxiety Scale (SAS), respectively^[@CR40]^. Both scales have the same number of items (n = 20), and the same total score, ranging between 0 and 80. We defined clinically significant depressive and anxiety symptoms according to the recommended cut-off values of SDS and SAS, which are ≥ 40 and ≥43 for the Chinese population, respectively^[@CR40]^. Loneliness was measured with a single question (How often do you feel lonely?) on a 5-point Likert scale: 1 = always, 2 = often, 3 = sometimes, 4 = seldom, 5 = never. This question is a commonly used measure of loneliness, which is directly adapted from previous studies^[@CR41]--[@CR43]^. Consistent with prior studies^[@CR31],[@CR43],[@CR44]^, the five-category loneliness variable was transformed into a dichotomous variable: "lonely" ("always", "often", and "sometimes") and "not lonely" ("seldom" and "never").

After the completion of the questionnaire, patients were interviewed with the antisocial personality disorder (APD) module of the Chinese Mini-International Neuropsychiatric Interview (MINI) 5.0 by trained psychiatrists^[@CR45]^. Because there is evidence that the comorbid APD confers additional risk of suicide in persons with substance use disorders^[@CR46]^, MINI 5.0 was used to ascertain the presence of lifetime APD in IHD. The Chinese MINI 5.0 has been shown to be valid for diagnosing APD in MMT patients^[@CR47]^.

The outcome of this study, suicide attempt, was measured with the question adapted from the National Comorbidity Survey^[@CR48]^: "Have you ever attempted suicide?". If the patient endorsed it, he/she would be recorded as having lifetime suicide attempt. Patients with lifetime attempt would be further asked: "When was the last time?". If a response was affirmative for any time during the past month, the patient would be recorded as having one-month suicide attempt.

The survey investigators were six treating psychiatrists of patients in the three MMT clinics. They were arranged to interview patients with MINI and read out questions for subjects who had difficulty in completing the questionnaire.

Statistical analysis {#Sec5}
--------------------

Prevalence rates of lifetime and one-month suicide attempt were calculated. Demographic, clinical, psychosocial, and personality characteristics of IHD with and without suicide attempt were described and compared by Chi-square test. Multivariable logistic regression model with the "Enter" method was used to identify factors significantly associated with suicide attempt. Suicide attempt was entered as the dependent variable, and all demographic, clinical, psychosocial, and personality factors were entered simultaneously as independent variables. Odds ratios (ORs) and 95% confidence intervals (CIs) were used to quantify the associations between factors and suicide attempt. The statistical significance level was set at P ≤ 0.05 (two-sided). SPSS software version 15.0 package was used for analyses.

Ethics approval {#Sec6}
---------------

All study procedures were conducted in accordance with the ethical standards of the 1975 Helsinki Declaration. Written informed consent was obtained from each participant and declarations of anonymity and confidentiality had been made before the start of data collection. The institutional reviewed board of Wuhan Mental Health Center approved the study protocol.

Results {#Sec7}
=======

At the time of the survey, there were a total of 743 patients receiving MMT in the three clinics. All these patients were assessed for eligibility and 652 were eligible for this study. No patients were excluded due to a current diagnosis of alcohol dependence. A final sample of 603 patients (92.5%) successfully completed the survey. The subject recruitment process is shown in Fig. [1](#Fig1){ref-type="fig"}.Figure 1Flowchart of subject recruitment.

In this sample of IHD from MMT clinics, 69.8% were men and the mean age was 38.1 years (range: 21--59, standard deviation \[SD\] = 7.0). Before admission to MMT, the main route of heroin use was injection (84.1%) and the average duration of heroin use was 10.8 years (SD = 8.7). At the time of the survey, these patients had taken methadone for a mean duration of 24.6 months (SD = 11.0) at an average dosage of 69.5 mg per day (mg/d) (SD = 29.6). Table [1](#Tab1){ref-type="table"} shows detailed demographic, clinical, psychosocial, and personality characteristics of our sample of IHD receiving MMT.Table 1Characteristics of Chinese individuals receiving methadone maintenance treatment (MMT) for heroin dependence and prevalence rates of attempted suicide by different characteristics.CharacteristicsnOne-month attempted suicideLifetime attempted suicideNumber%χ2PNumber%χ2PGenderMale412358.512730.8Female1912211.51.2590.2627941.48.4750.004Age (years)\*\*20--393274112.513140.140--59276165.87.4950.0067527.210.7370.001EducationPrimary school or lower641625.03757.8Middle school or higher539417.618.255\<0.00116931.418.875\<0.001Marital statusMarried295258.59431.9Non-married\*3083210.40.480.48811236.41.5290.616Employment statusYes317206.310031.5No2863712.96.7010.01010637.11.8980.168Self-rated economic statusGood14974.74026.8Fair314278.69931.5Poor1402316.411.7220.0036747.913.4950.001Route of past heroin administrationSmoking9611.01111.5Injecting5075611.09.160.00219638.721.701\<0.001Duration of past heroin use (years)\*\*≤103734111.011931.9\>10230167.02.5350.1118737.82.0490.152Duration of MMT (months)\*\*≤24240208.37129.6\>243633710.20.5460.46014539.96.6570.010Methadone dose (md/d)\*\*≤702733010.911040.3\>70330278.21.7970.1809629.17.4280.006Depressive symptomsNo399215.312832.1Yes2043617.622.586\<0.0017838.22.4950.114Anxiety symptomNo384205.210527.3Yes2193716.918.285\<0.00110146.118.853\<0.001PainNo280238.28530.4Yes3233410.50.7490.38712137.53.2860.070LonelinessNo226114.97935.0Yes3374613.614.109\<0.00112637.40.3280.567Antisocial personality disorderNo381174.59725.5Yes2224018.029.212\<0.00110949.133.679\<0.001\*"Non-married" includes never-married, remarried, cohabitating, separated/divorced, and widowed.\*\*Continuous variables were dichotomized by a median split approach.

Altogether, 57 and 206 patients attempted suicide during the past month and at some time prior to the interview, respectively. The corresponding one-month and lifetime prevalence rates of suicide attempt were 9.5% (95%CI: 7.1--11.8%) and 34.2% (95%CI: 30.4--37.9%), respectively.

Results of comparisons between patients with and without suicide attempt (Table [1](#Tab1){ref-type="table"}) show that, patients with one-month suicide attempt were significantly more likely to be 20--39 years old (P = 0.006), have an education level of primary school or lower (P \< 0.001), be unemployed (P = 0.010), rate their economic status as "poor" (P = 0.003), inject heroin before MMT (P = 0.002), be depressed (P \< 0.001), be anxious (P \< 0.001), feel lonely (P \< 0.001), and have APD (P \< 0.001); while patients with lifetime suicide attempt were significantly more likely to be females (P = 0.004), be 20--39 years old (P = 0.001), have an education level of primary school or lower (P \< 0.001), rate their economic status as "poor" (P = 0.001), inject heroin before MMT (P \< 0.001), have a MMT duration of more than 24 months (P = 0.010), take a methadone dose of lower than 70 mg/d (P = 0.006), feel anxious (P \< 0.001), and have APD (P \< 0.001).

In multivariable logistic regression analyses (Table [2](#Tab2){ref-type="table"}), one-month suicide attempt was significantly associated with female gender (OR = 3.37, 95%CI = 1.27--8.99, P = 0.015), being 20--39 years old (OR = 4.98, 95%CI = 1.95--12.66, P = 0.001), marital status of "non-married" (OR = 4.88, 95%CI = 1.93--12.35, P = 0.001), injecting heroin before MMT (OR = 4.60, 95%CI = 1.45--28.51, P = 0.036), a duration of heroin use of more than 10 years (OR = 3.24, 95%CI = 1.19--8.77, P = 0.021), anxiety symptoms (OR = 3.34, 95%CI = 1.12--9.98, P = 0.031), loneliness (OR = 5.02, 95%CI = 1.79--14.03, P = 0.002), and APD (OR = 5.86, 95%CI = 2.19--15.66, P \< 0.001); while lifetime suicide attempt was significantly associated with female gender (OR = 2.81, 95%CI = 1.69--4.69, P \< 0.001), being 20--39 years old (OR = 2.73, 95%CI = 1.66--4.48, P \< 0.001), an education level of primary school or lower (OR = 2.07, 95%CI = 1.01--4.27, P = 0.048), poor economic status (OR = 3.06, 95%CI = 1.47--6.35, P = 0.003), injecting heroin before MMT (OR = 2.92, 95%CI = 1.38--6.13, P = 0.005), depressive symptoms (OR = 3.46, 95%CI = 1.70--7.04, P = 0.001), anxiety symptoms (OR = 1.88, 95%CI = 1.06--3.35, P = 0.032), and APD (OR = 2.85, 95%CI = 1.75--4.63, P \< 0.001).Table 2Multiple binary logistic regression on factors significantly associated with suicide attempt among Chinese individuals receiving methadone maintenance treatment for heroin dependence.VariablesOne-month suicide attemptLifetime suicide attemptCoefficientStandard errorWald χ2POR(95%CI)CoefficientStandard errorWald χ2POR(95%CI)GenderMale11Female1.2160.5005.9040.0153.37(1.27,8.99)1.0340.26115.707\<0.0012.81(1.69,4.69)Age (years)40--591120--391.6030.47711.3150.0014.98(1.95,12.66)1.0060.25315.781\<0.0012.73(1.66,4.48)EducationMiddle school or higher11Primary school or lower0.9930.5403.3760.0662.70(0.94,7.81)0.7290.3693.9090.0482.07(1.01,4.27)Marital statusMarried11Non-married1.5830.47211.2880.0014.88(1.93,12.35)0.0620.2450.0630.8011.06(0.66,1.72)EmploymentYes11No0.6120.4641.7400.1871.84(0.74,4.58)0.1010.2370.1800.6711.12(0.70,1.76)Self-rated economic statusGood11Fair0.0200.5860.0010.9731.02(0.32,3.21)−0.2190.2900.5700.4500.80(0.46,1.42)Poor0.7440.6871.1750.2782.11(0.55,8.09)1.1170.3738.9700.0033.06(1.47,6.35)Route of past heroin administrationSmoking11Injecting1.5270.7254.4360.0364.60(1.45,28.51)1.0700.3817.8870.0052.92(1.38,6.13)Duration of heroin use (years)≤1011\>101.1740.5095.3230.0213.24(1.19,8.77)0.2280.2380.9240.3371.26(0.79,2.00)Duration of MMT (months)≤2411\>24−0.5630.4301.7110.1910.57(0.25,1.32)0.4900.2623.4980.0621.55(0.94,2.54)Methadone dose (md/d)≤7011\>700.4120.4430.8630.3531.51(0.63,3.60)0.3180.2341.8510.1741.37(0.87,2.17)Depressive symptomsNo11Yes0.6250.5741.1840.2770.54(0.17,1.65)1.2410.36311.7090.0013.46(1.70,7.04)Anxiety symptomNo11Yes1.2060.5594.6570.0313.34(1.12,9.98)0.6320.2954.6020.0321.88(1.06,3.35)PainNo11Yes0.5540.5670.9520.3291.74(0.57,5.29)0.3830.2721.9910.1581.47(0.86,2.50)LonelinessNo11Yes1.6120.5259.4390.0025.02(1.79,14.03)0.2520.2451.0550.3041.29(0.80,2.08)Antisocial personality disorderNo11Yes1.7680.50212.422\<0.0015.86(2.19,15.66)1.0470.24817.739\<0.0012.85(1.75,4.63)

Discussion {#Sec8}
==========

To the best of our knowledge, this is the first large-scale study in China examining the prevalence and correlates of suicide attempt in IHD receiving MMT. We found 9.5% and 34.2% of the methadone-maintained IHD attempted suicide during the past month and their lifetime, respectively. The two prevalence figures indicate an extremely high prevalence of suicide attempt in Chinese IHD, because the lifetime prevalence, even the one-month prevalence of suicide attempt in IHD is much higher than the lifetime prevalence in the Chinese general population, which is estimated to be 0.8% only^[@CR49]^. Compared to existing Chinese studies, the lifetime prevalence in our study is higher than that in the five studies with samples of IHD in mainland China (0.66--30.7%)^[@CR33]--[@CR37]^ and one study with a sample of IHD in Taiwan (17.8%)^[@CR50]^. Nevertheless, our lifetime prevalence estimate still falls within the upper end of the lifetime prevalence range reported by Western studies with samples of patients with opioid dependence^[@CR10],[@CR20]--[@CR25]^. In addition, the one-month prevalence of attempted suicide in our sample is similar to that of IHD in Taiwan (10.9%)^[@CR50]^, but higher than that of IUH in Australia (5.0%)^[@CR10]^. These discrepancies could be attributed to differences in the assessment of suicide attempt (i.e., self-report vs. interview), treatment modality (i.e., MMT vs. inpatient), clinical settings (i.e., voluntary vs. compulsory detoxification institutions), type of opioid used (i.e., opioids vs. heroin), and patient characteristics (i.e., acute vs. prolonged withdrawal phase). Our data suggest that Chinese methadone-maintained IHD are at very high risk for suicide attempt.

In our sample, 51.1% were not married, 47.4% were unemployed, 23.2% had poor financial status, 33.8% were depressed, 36.3% were anxious, 53.6% suffered from pain, and 55.9% felt lonely. Therefore, a considerable portion of the IHD are socially and economically disadvantaged and have psychological and physical health problems. In addition, owing to the lack of mental health professionals and social workers in MMT clinics in China, psychosocial problems often go under-recognized and under-treated^[@CR11],[@CR51]^, which further exacerbates the mental health of IHD. Because of these prevailing risk factors for suicidal behaviors, a very high prevalence of suicide attempt in IHD of MMT clinics is not surprising.

Overall, our findings on demographic and psychosocial correlates of suicide attempt in IHD are similar to those of the general population^[@CR48],[@CR52]--[@CR55]^. Because women have lower suicidal intent and use less lethal suicide methods than men, attempted suicides occur primarily among women^[@CR56],[@CR57]^. This explains the higher prevalence of suicide attempt in female than in male IHD in our study. In general, compared to old age groups, attempted suicide in adolescents and young adults is characterized by greater attempt rate and higher attempt/completion ratio^[@CR58],[@CR59]^. Accordingly, young IHD were more likely to survive due to attempted suicide but old IHD were more likely to die due to completed suicide. In this case, the old IHD may represent a special subgroup of IHD, who were less susceptible to suicide. In keeping with this possible survival bias, we found a higher rate of attempt in young than old age groups (20--39 vs. 40--59 years) in IHD. Because the two age-groups were born in different years, the age-group difference in rates of suicide attempt may also suggest the existence of a birth-cohort effect on the risk of attempted suicide among IHD. In addition, this study measured suicide attempt by a self-report question, so our measure of suicide attempt might be subject to recall bias. Due to age-related memory decline, the recall bias is likely to be more substantial in old than young age groups. The possible birth-cohort effect and recall bias may also explain the observed lower prevalence of suicide attempt in old than young IHD in this study. Because individuals with marital status of "other than married" may have inadequate spousal support to buffer against the negative effects of stressful life events^[@CR60]^, non-married individuals receiving MMT may be more likely to attempt suicide when they have difficulties in daily life.

In this sample of IHD under MMT, we replicated the association between attempted suicide and a low socioeconomic status in the general population, as indicated by low levels of education and income^[@CR61]^. Qualitative studies have shown that socioeconomically disadvantaged persons are more likely to experience negative life events across their life course, have negative emotions such as anger and shame, and hold a pessimistic attitude about future^[@CR62]^. As a result of these, the significant relationships of suicide attempt with a low level of education and poor economic status in IHD is expected.

In line with prior studies with samples of patients with opioid dependence and community-adults^[@CR21],[@CR22],[@CR50],[@CR63]--[@CR65]^, we ascertained the elevated risk of attempted suicide in IHD with loneliness, depression and anxiety. Borderline personality disorder (BPD) is a commonly reported personality risk factor for attempted suicide in the literature^[@CR63],[@CR66]^. However, because suicidal behaviors and self-harm are one of the diagnostic criteria for BPD, the cross-sectional BPD-attempt association is very likely to be spurious, as a result of the overlapping constructs between BPD and suicide attempt. Therefore, BPD was not assessed in the present study. We found that APD was significantly associated with an increased risk of suicide attempt in IUH, which is rarely reported in the literature. This association may be ascribed to the antisocial traits of IHD with APD such as impulsivity and aggression^[@CR67]^, because a higher degree of aggression/impulsivity is a risk factor of attempted suicide in both opioid users and general population^[@CR24],[@CR68]^.

Neither MMT duration nor dose of methadone was kept in the final multiple logistic regression model, despite their significant associations with lifetime suicide attempt in the univariate analyses. This finding may suggest that only providing MMT to IHD in MMT clinics may not be effective to reduce attempted suicides, because its effect can be easily masked or offset by other risk factors such as depression and anxiety. We found that patients who previously injected heroin and had a long duration of heroin use were at higher risk for attempted suicide. Evidence has shown that injecting drug users have very high prevalence of HIV, HCV, and HIV-HCV co-infection, and both HCV and HIV/AIDS has been linked to suicidal behaviors^[@CR69]--[@CR71]^. Duration of past heroin use can be viewed as a cumulative measure of past exposure to heroin, and long-term heroin use has been associated with more physical and mental health problems^[@CR72]^. We speculate that the significant links between suicide attempt and injection heroin use and a long duration of heroin use might be due to these infectious diseases and deleterious health of injection users and long-term users.

This study has some limitations. First, detailed data on suicide attempt such as attempt methods, level of intention to die, total number of previous attempts, and age at first attempt were also important for suicide prevention, but we did not collect such data. Second, our sample of IHD was recruited from MMT clinics only, IHD of other settings, i.e., communities, compulsory detoxification centers, and hospitals, were not included, limiting the generalizability of our study findings. Third, due to the observational nature of this cross-sectional study, the causal relationships between suicide attempt and correlates could not be ascertained. Fourth, this study used self-rating scales to assess severities of depressive and anxiety symptoms. No clinical diagnostic interviews were conducted to ascertain the etiology of these symptoms, i.e., primary, secondary to physical illnesses, or induced by heroin dependence. This information is also important for the clinical implication of the study findings. Fifth, as we mentioned above, this study may be subject to recall bias due to the use of a self-report measure of suicide attempt. We may underestimate the prevalence of suicide attempt in this sample of IHD. Sixth, due to limitations in the study design, a secondary data analysis, some potentially important risk factors of attempted suicide such as medical illnesses, alcohol dependence, and psychotic symptoms, were not included in our analysis. It should be noted that, because China's clinical guideline for MMT does not recommend MMT for IHD with alcohol dependence^[@CR73]^, no patients with alcohol dependence were identified in the three MMT clinics of our study. Recruiting patients from other clinical settings such as compulsory detoxification institutions and community-based rehabilitation centers for IHD would solve this issue. Finally, we ran the multivariable logistic regression twice to identify factors associated with suicide attempt but did not correct for multiple testing because the analysis was exploratory in nature. Findings of some correlates might be false positive. Longitudinal studies that assess detailed characteristics of suicide attempt, include more candidate risk factors such as alcohol dependence, and recruit samples of IHD from diverse clinical settings are warranted to address these issues.

In conclusion, suicide attempt is highly prevalent among Chinese IHD of MMT clinics, indicating the high risk of suicide in this patient population. There is an urgent need for the mental health professionals to identify and address the epidemic of suicide attempt and other suicidal behaviors in MMT clinics in China. Among IHD, suicide attempt is associated with a range of demographic, psychosocial, and clinical factors. Given the strong predictive value of attempted on completed suicide, efforts to prevent or reduce suicides in MMT clinics may be effective to target on those who are females, are young, are not married, have a low socio-economic status (i.e., a low level of education, poor financial status), inject heroin before MMT, have a long duration of heroin use, feel lonely, have clinically significant depressive and anxiety symptoms, and have APD. Services for IHD in MMT clinics should include regular screenings for those at risk for attempted suicide and other suicidal behaviors, expanded psychosocial supports, and, when necessary, psychiatric assessment and treatment and crisis intervention.
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